male ICR mice (23-30 g) were used in the experiments. All animals were housed in a temperature-controlled room with a 12-h light period. They were fed commercial solid food (Samyang Yuji Co. Ltd., Seoul) and tap water ad libitum. The test materials were suspended in 2% carboxymethylcellulose solution and given in a volume of 0.2 ml/100 g body weight.
The doses of the test materials were chosen based on the yields obtained from the original extract or fractions.
HCl · Ethanol-Induced Gastric Lesion in Rats As previously described by Mizui and Dodeuchi, 18) the rats were deprived of food but allowed free access to drinking water for 24 h and 1.5 ml of 60% ethanol in HCl 150 mM was given orally to each rat. One hour later, the animals were killed under ether anesthesia and the stomachs were removed and examined for lesions in the glandular portion. The lesion index was expressed as the length (mm) of lesions. The test sample and reference drug were given orally 30 min before giving HCl-ethanol solution.
Aspirin-Induced Gastric Ulcer in Pylorus-Ligated Rats According to the method of Okabe et al., 19) the rats were fasted for 24 h, the pylorus was ligated under ether anesthesia, and the test sample was given intraduodenally (i.d.). Ten minutes later, 100 mg/kg of aspirin suspended in 5% gum acacia solution was given. Seven hours after aspirin administration, the animals were killed under ether anesthesia and the stomachs were removed and examined for the ulcers. The ulcer index was expressed as length (mm) of ulcers.
Water Immersion Stress-Induced Ulcer Induction in Rats According to the method of Takagi and Okabe, 20) the rats were immobilized in stress cages that were immersed in a water bath at 22Ϯ2°C to the level of the rat xiphoid for 10 h. The animals were killed 7 h after being subjected to the stress and their ulcer indices were expressed as the area (mm 2 ) of the ulcers. The test sample was given orally 30 min before immersing the animals.
Shay Ulcers in Rats The rats were deprived of food for 24 h, the stomach was incised, and the pylorus was ligated under ether anesthesia as described by Shay et al. 21) Fourteen hours later, the animals were killed and the stomach was removed, excised, and treated with formalin solution. The ulcer index was determined based on the severity of lesions found in the glandular portion: 0, no lesion; 1, bleeding and slight lesions; 2, moderate lesions; 3, severe lesions; and 4, perforated ulcers. The test material was given intraduodenally immediately after pylorus ligation.
Gastric Secretion in Rats According to the method of Shay et al., 21) the abdomen was incised and the pylorus was ligated under ether anesthesia. Four hours after intraduodenal administration of the sample, the animals were killed, the stomach was removed, and the gastric fluid collected. Following centrifugation of the fluid at 3000 rpm for 10 min, the volume of gastric juice and pH were measured. The acidity was determined by titrating with 0.05 N NaOH, and acid output (mEq/h) was calculated.
Acute Toxicity The acute toxicity of araloside A was evaluated after 1-week oral administration to male mice, and the LD 50 value was calculated according to the method of Litchfield and Wilcoxon 22) with a 95% confidence limit. Statistical Analyses All data are expressed as meansϮS.E.M. Statistical analysis was performed using analysis of variance followed by Dunnett's t-test. Values of pϽ0.05 were considered significant.
RESULTS AND DISCUSSION
The hexane, chloroform, ethyl acetate, butanol, and water fractions were tested in HCl · ethanol-induced gastric lesions. As shown in Fig. 1 , the butanol-soluble portion showed the most potent activity at 200 mg/kg p.o. and it is assumed that its action is nearly equipotent to that of the original methanol extract at 700 mg/kg p.o. This indicates that most of the active constituent(s) might be contained in the butanol fraction, even if the chloroform and water fractions have weak activity. It is interesting that the activity of the butanol-soluble fraction at the dose of 200 mg/kg p.o. is much more potent than that of cimetidine 100 mg/kg.
In a further bioassay at two dose levels, the butanol fraction showed potent dose-dependent inhibition of HCl · ethanol-induced gastric lesion formation, and the activity was more potent than that of cimetidine ( Fig. 2A) . The butanol-soluble fraction also significantly reduced aspirin-induced gastric ulcer formation in pylorus-ligated rats at doses of 200 and 500 mg/kg i.d. (Fig. 2B) .
The butanol fraction was subjected to silica gel column chromatography to give 18 subfractions in the yields shown in Table 1 . The activity of these subfractions were tested against aspirin-induced ulcer formation. Each dose of the subfractions was chosen proportionally to the yield of each subfraction obtained in the chromatographic isolation procedure. The results are shown in Table 2 . Only one subfraction of fraction 12 showed significant inhibitory activity at a dose of 83.9 mg/kg i.d. (72% inhibition), which is nearly equipotent to that of cimetidine. However, another eight fractions tested were found to lack the activity. Five subfractions (nos. 6, 10, 11, 14, 15) did not need to be tested, because each was a mixture of the adjacent subfractions on silica gel TLC plates, and four fractions (nos. 1, 2, 9, 18) could not be tested, because the quantities obtained from the butanol fraction were too small. Therefore only the active subfraction of fraction 12 was further fractionated by silica gel column chromatography, yielding araloside A (chikusetsusaponin IV, 0.9% from the dried plant).
15) The activity of araloside A against HCl · ethanol-induced gastric lesion and aspirininduced gastric ulcer formation at the two dose levels of 50 and 100 mg/kg p.o. was determined in rats. At the dose of 100 mg/kg p.o. the compound exhibited significant inhibitory activity in the gastric lesion model as compared with the control group (Table 3 ). The effects of araloside A were similar to those of cimetidine. At the lower dose of 50 mg/kg p.o. it did not show any significant inhibition, as previously reported 23) at the same dose in a model of absolute ethanol-induced gastric lesion formation. Araloside A at a dose of 100 mg/kg i.d. showed significant inhibition of aspirin-induced ulcer in pylorus-ligated rats, which had nearly the same potency as cimetidine 100 mg/kg (Table 4) .
Araloside A inhibited stress-induced ulceration in a dosedependent manner. At the doses of 50 and 100 mg/kg p.o., it showed significant inhibition, as shown in Table 5 . The compound has more potent action than that of cimetidine.
Araloside A 50 and 100 mg/kg i.d. inhibited Shay ulceration in a dose-dependent manner and the difference compared with the control group was significant (Table 6 ).
Araloside A 50 and 100 mg/kg i.d. inhibited the secretion of gastric juice, acid secretion, and total acid output in a dose-dependent manner. It also lowered the pH value in a similar pattern (Table 7) . Thus araloside A may exert antiulcer activity via inhibition of gastric acid output.
The acute toxicity of araloside A expressed as the LD 50 value in male mice was 3.22 (2.09-4.96) g/kg p.o., indicating that the toxicity is very weak.
In conclusion, our results indicate that araloside A is the main constituent with antiulcer action of the root bark of A. elata, the relative potency of araloside A and cimetidine do not differ greatly, and its antiulcer action may be due to the inhibition of gastric acid secretion. The ethnomedical uses of A. elata in treating gastric ulcerative symptoms may be attributed to the effects of this constituent. 
